The Kaup-Boussinesq system has been solved numerically by using two methods, Successive approximation method (SAM) and Adomian decomposition method (ADM). Comparison between the two methods has been made and both can solve this kind of problems, also both methods are accurate and has faster convergence. The comparison showed that the Adomian decomposition method much more accurate than Successive approximation method.
INTRODUCTION
The partial differential equations originated from the study of surfaces in geometry and for solving a wide variety of problems in mechanics. During the second half of the nineteenth century, a large number of mathematicians became actively involved in the investigation of numerous problems presented by partial differential equations (Debnath, 2011) . Many authors have worked on partial differential equations such as: (Hosseini, Ansari &Gholamin, 2012; Koparan et al., 2017 ). An American mathematician has initiated and developed the Adomian decomposition method (Adomian, , 1994 . Moreover, this method is very helpful for a number of areas such as: for solving ordinary and partial equations, linear and nonlinear, Algebraic equations, factional equations and integral differential equations (awawdah, 2016) . Also, it has been applied to a wide class of deterministic and stochastic problems, linear and nonlinear, in physics, biology and chemical reactions etc. For nonlinear models, the method has shown reliable results in supplying analytical approximations that converge rapidly (Chen & Lu, 2004) .The main advantages of the method are that it can be applied directly for all types of differential and integral equations, linear or nonlinear, homogenous or inhomogeneous, with constant coefficients or with variable coefficients. Another Advantages is that the method is capable of greatly reducing the size of computation work while still maintain high accuracy of the numerical solution (Somali & Gokmen, 2007) . (Biazar & Ghazvini, 2009 ) State that one of the classical methods for finding the solution of integral equations is the Successive approximation method (SAM). Moreover, in the literature is called Picard iteration method. Scheme that one can use for solving initial value problems (Adam, 2015; Biazar & Ghazvini, 2009) . Many authors such as (Adam, 2015; Hashem, 2015; Javadi, 2014; Manaa, Easif, & Ali, 2017 ) have consideration to study linear and nonlinear PDEs by using SAM. In this work, ADM and SAM have been applied to solve the Kaup-Boussinesq system. A coupled system of nonlinear partial differential equation which derives as a sample for surface waves in the context of Boussinesq scaling is the Kaup-Boussinesq system, and also been derived for an internal wave system (Juliussen, 2014; Zhou, Tian & Fan, 2009 ). The KB-system (Zhou, Tian & Fan, 2009) :
With the initial conditions:
(1 + tanh ( Where u = u(x, t) indicate to the height of the water surface above a horizontal bottom, v = v(x, t) is related to the horizontal velocity field and w is constant. It is called the Kaup-Boussinesq system because they have been used Boussinesq scaling in the derivation, and it has been studying by (Kaup, 1975) . It has also been used by (Broer, 1974) . Also as it goes to the family of long-waves models established by Boussinesq, drawn-out by (Nwogu, 1993; Peregrine, 1967 ) and many others. In recent years, the KB system has been the subject for many other researches. (Zhou, Tian & Fan, 2009 ) Work on Solitarywave solution to a dual equation of the KB system. And (Aminikhah et al., 2016) work on travelling wave solution of nonlinear systems of PDEs by using the factional variable method. The aim of this paper is solving Kaup-Boussinesq system numerically using ADM and SAM and comparing them with the exact solution. Also the accuracy of the present methods at different values of and fixed time was discussed.
DESCRIPTION OF THE METHODS

Basic idea of the Adomian decomposition method:
The principal algorithm of the Adomian decomposition method when applied to a general nonlinear equation has the form. Ruan & Lu, 2007) .
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The linear terms are decomposed into + , where is given to be the operator of the highest order derivatives, is the reminder of the linear operator and g is the analytic function. While the nonlinear terms are represented by . Then we get L t u = g − Ru − Nu.
(3)
Presuming that the inverse of operator L t exists, it can be written as:
Applying L t −1 on the both sides of the equation (2) we get:
The standard Adomian decomposition method defines the solution u(x, t) as the infinite series of the form:
.
Also, Nu which is usually represented by the sum of series, and it is the nonlinear operator
Basic idea of the Successive Approximation Method:
One can use this method for solving any initial value problems (Yang et al., 2014) Let u ′ = f(t, u), u(t 0 ) = u 0 . (6) It begins by realizing that any solutions to (6) should also be a solution of:
A sequence of solution is constructed iteratively to be much closed to the exact solution. And SAM based on the integral as follows: u 0 (t) = u 0
To get u 1 we must put initial approximation into equation (7):
By the same way for u 2 , u 3 , …
NUMERICAL APPLICATIONS:
The following example is solved numerically by the presented methods:
u(x, 0) = (1 + tanh ( (1):
When L x = ∂ ∂x ,and L xxx = ∂ 3 ∂x 3 . L t −1 , which is the inverse operator provided that it exists, is defined as:
Then apply L t −1 to (8) and (9) we get:
By using initial conditions we get:
Usually the solutions u(x, t) and v(x, t) are defined as an infinite series ∑ u(x, t) = u 0 (x) ∞ l=0
Then find A l which are Adomain polynomials by using equation (5). While we have u 0 = u 0 (x), v 0 = v 0 (x).
Then
Where l ≥ 0.
The solution of nonlinear Kaup-Boussinesq system by SAM:
We apply successive approximation method to approximate solution of the Kaup-Boussinesq system by integrating both sides of the equation (1) Then the general successive approximation method for the Kaup-Boussinesq system is in the form: 
Where M = 1,2,3, …
Put M = 1 into the equations (10) and (11), we should get u 1 (x, t) and v 1 (x, t) by substituting u 0 (x) and v 0 (x) which are the initial approximations: Put M = 2 into the equation (10) and (11) to get u 2 (x, t) and v 2 (x, t)
We will do the same steps for M ≥ 3.
Applying the Adomian Decomposition Method:
From the example we get:
First for l = 0, find u 1 and v 1 Then v 1 = w 3 4 sech 2 ( wx 2 ) .
By the same way find u 2 , v 2 and so on
Applying the Successive Approximation Method:
By applying SAM to the example we get: 
When we put M = 1 into the equations (13) and (14) to obtain the solution of u 1 (x, t) and v 1 (x, t): By the same way find u 2 , v 2 and so on 
